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Here I acknowledge the contribution and support of a number of people, institutions and committees over the years of my candidature. The third part discusses refinement indicators used in adaptive finite volume methods to detect smooth and nonsmooth regions. In the adaptive finite volume methods, smooth regions are coarsened to reduce the computational costs and nonsmooth regions are refined to get more accurate solutions. We consider the numerical entropy production and weak local residuals as refinement indicators.
Regarding the numerical entropy production, our work is the first to implement the numerical entropy production as a refinement indicator into adaptive finite xvii xviii CONTENTS volume methods used to solve the shallow water equations. Regarding weak local residuals, we propose formulations to compute weak local residuals on nonuniform meshes. Our numerical experiments show that both the numerical entropy production and weak local residuals are successful as refinement indicators.
